Acute administration of ketamine reverses the inhibition of mitochondrial respiratory chain induced by chronic mild stress.
Modulation and dysfunction of the glutamatergic system seems to be involved in depression. Recently a renewed interest in the glutamatergic system as a treatment option for major depression emerged by the finding that the glutamate N-methyl-D-aspartate (NMDA) antagonist ketamine leads to a rapid improvement of depressive symptoms. Several works support the hypothesis that metabolism impairment is involved in the pathophysiology of depression. We have also recently reported that mitochondrial respiratory chain complexes I, III and IV were inhibited in cerebral cortex and cerebellum of rats after 40 days of chronic mild stress (CMS), which is used as an animal model of depression. Thus, we investigated whether the inhibition of these enzymes may be reversed by acute administration of ketamine (15 mg/kg). We verified that CMS decreased the intake of sweet food and ketamine was not able to reverse such effect. Adrenal gland weight was increased in stressed rats and ketamine reversed this alteration. Control group gained weight after 40 days but stressed group did not gain weight after the same period. Stressed animals gained weight after acute administration of ketamine, when compared to the body weight assessed at the beginning of the experiment. Finally, we verified that complexes I, III and IV were inhibited after CMS in cerebral cortex and cerebellum and acute administration of ketamine reversed this inhibition. Based on the present findings, we hypothesized that CMS induces inhibition of mitochondrial respiratory chain (complexes I, III and IV) and that acute administration of ketamine reverses such effect.